Design and Prototyping of a Shape-changing Rigid-body Human Foot in Gait by unknown
Design and Prototyping of a Shape-changing Rigid-body Human 
Foot in Gait  
Tanner Rolfe 
Advisors:  Andrew Murray, Ph.D & David Myszka, Ph.D 
Department of Mechanical & Aerospace Engineering 
Conventional Foot Devices 
Traditional ankle-foot devices, including 
prostheses and robotic feet, typically achieve 
shape-change through compliant mechanisms 
that oversimplify the architecture and 
functionality of the foot. In theory, a closer 
adherence to the dynamic geometry of the 
foot will result in smoother, more realistic gait. 
Future Work 
• Rapid prototyping of physical model 
• Implementation of actuation components 
• Proof of Concept testing and analysis 
Design Methodology 
Objective: to design and prototype a practical, multi-segment rigid-body foot mechanism capable of matching the dynamic change in profile of the 
human foot through multiple stages of gait. 
Design Implications 
• Increased versatility by achieving more  
drastic changes in shape 
• Potential to provide greater mechanical 
leverage and withstand greater loading 
• Synthesis from kinematics 
• Potential to match gait profiles of multiple 
individuals with similar foot proportions 
• Replaceable and reproducible components 
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